decrease, while alkaline phosphatase activity rises. Florid rickets develops within the following 3 to 4 weeks, resulting in death of the animals unless treated. We have previously reported on the disease of these animals (Vogelgesang et al. 1976 ).
The present study was carried out to investigate possible hormonal im¬ balances by measuring plasma PTH and 25-(OH)-D:i levels of normal and rachitic animals and to study the therapeutic effectiveness of vitamin D meta¬ bolites in healing the clinical and biochemical lesions. The disease described here resembles the classical form of vitamin D deficiency, except in its familial character and its unresponsiveness to physiological doses of vitamin D3.
MATERIALS AND METHODS

Production of antibodies
Guinea pigs were used for antibody production. For immunization, a crude trichloroacetic acid (TCA) extract of normal porcine parathyroids, collected from the local abbatoir, was used.
An aliquot (2 ml) of an emulsion containing 3 mg crude TCA extract of porcine parathyroid hormone (pPTH), ¡00 ug bovine parathyroid hormone (bPTH) (Calbio¬ chem, lot 400¡50, potency 457 units/mg), 6 ml saline and 6 ml of Freunds adjuvant was administered by ic injection at multiple sites in the back. Five injections were carried out at intervals ol 4-6 weeks (Hehrmann el Fig. 1 . The second peak of radioactivity showed the highest specific binding and the lowest unspecific binding (5-6%>). A further purification, especially for longer storage of the tracer, has been described by Wood Se Marschner (1978 
Binding of antiserum
The affinity constant of the antiserum GP Hi for pPTH was calculated from Scatchard plot data (Scatchard 1949) . The crude pPTH extract used for this determination was 2 % pure (Fig. 3) . This content of pPTH was determined on the basis of a bioassay (C. D. Arnaud, Rochester); it only accounts for bio¬ logically active hormone and not for the quantity of various fragments in the extract.
The calculated affinity constant of 2.9x1010m~1 can therefore only be regarded as an approximate affinity constant for intact pPTH.
Sensitivity and precision
The sensitivity of the assay is 250 pg pPTH/ml, which is adequate to meas¬ ure the pPTH concentrations in plasma of normal pigs and also those with hereditary vitamin D dependency rickets.
Normal PTH values ranged between 0.27 and 0.75 ng/ml (Fig. 4) . The 50 % intercept was approximately 2.1 ng/ml. At 20 ng/ml of pPTH the displacement of labelled PTH was almost complete.
Measurements of duplicate samples had a coefficient of variation of ± 4.42 within-assay (covering the range of 0.125 ng/ml to 10 ng/ml pPTH). Calculation ¡ & 2(n-l) of the coefficient of variation was performed according to sd : (Payne 1972 diminished, while alkaline phosphatase activity was elevated (Fig. 7) . The cor¬ responding concentrations of 35 days old normal and rachitic piglets were 9.41 ± 1.22 and 7.92 ±1.18 (calcium), 8.52 ±1.21 and 5.44 ±1.17 (phosphate), 83.6 ± 24.0 and 250.2 ± 77.9 (alkaline phosphatase), respectively. The dif¬ ferences are highly significant (P < 0.001) for all three parameters. PTH levels ranged between 0.27-0.75 ng/ml plasma in normal pigs, mean 0.51 ng/ml and were elevated to 1.94 ng/ml in the rachitic pigs (Table 1, Fig. 5 ). Mean plasma level of 25-(OH)-D3 was 75.8 ng/ml, and thus substantially higher than in controls, which was 19.6 ng/ml plasma (Table 2, Fig. 6 ). (Fig. 7) . 1,25-(OH).,-D3 reduced plasma PTH concentrations to almost normal values but had no effect on plasma 25-(OH)-D3 levels, which remained elevated during the treatment (Fig. 6 ). Fig. 8 shows the PTH and calcium concentrations of an animal before and during treatment with l,25-(OH),-D3. It can be noted that prior to treatment the PTH levels progressively increase, and plasma calcium falls to a minimum of 6.1 mg/100 ml. After administration of 4 ¡tg l,25-(OH)o-D3 per day over 3 weeks, plasma calcium and PTH concentrations return to normal. Termination of therapy leads to re-elevation of PTH levels. It is noteworthy that restoration of plasma calcium does not precede reduction of PTH.
In this animal PTH and plasma calcium concentrations were significantly and inversely correlated after initiation of therapy with l,25-(OH)2-D3 (r = -0.89, < 0.01). No such correlation was found before therapy when this one animal was examined alone.
When data of 7 animals were pooled, significant correlation could be de¬ monstrated before treatment was started (r = -0.82, < 0.05). Normal controls showed no significant correlation.
Between calcium and 25-(OH)-D3 concentrations in plasma there was no significant correlation either in normal controls or in rachitic animals.
DISCUSSION
Since the introduction of a radioimmunoassay for parathyroid hormone in man by Berson et al. (1963) (Fig. 2) , pPTH and bPTH were displaced equally well in this system. However, despite these limitations, the calculated affinity constant of the high affinity fraction was higher than for all other 8 sera tested.
Due to the high affinity of the antiserum to porcine parathyroid hormone -the approximate affinity constant was 2.9 1010m~' -measurement of PTH in plasma of normal pigs was possible. The limit of detection for pPTH was 250 pg/ml.
Normal and elevated PTH concentrations in pig plasma could be measured in the described heterologous system with satisfactory precision. Coefficient of variation was ± 4.4 % within a particular assay and 13.1% between-assays. (Kooh et al. 1975 ). Based on these assumptions, the animals did not respond to physiological doses of 25-(OH)-D3. The sensitivity of the animals to 1,25-(OH)2-Dg was variable. Some animals responded normally to 1 //g per day (Fig. 7) ; for other animals the effective dose was higher. Further studies are needed to evaluate more precisely the daily requirements of l,25-(OH).,-D3.
As in humans (Arnaud et 
